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Time: 3 hrs Total Marks: 100

General Instructions:

1. All questions are compulsory.

2. The question paper consists of 29 questions divided into three Section A, B and C.
Section A comprises of 10 questions of one mark each, Section B comprises of 12
questions of four marks each and Section C comprises of 7 questions of six marks each.

3. All questions in section A are to be answered in one word, one sentence or as per the
exact requirement of the question.

4. There is no overall choice. However, internal choice has been provided in 4 questions
of four marks each and 2 questions of six marks each. You have to attempt only one of
the alternatives in all such questions.

5. Use of calculators is not permitted. You may ask for logarithmic tables, if required.

SECTION - A

1. Evaluate: jloﬁdx
X

2. IfA= {cosoc —smoc] then for what value of a is A an identity matrix?

sina  cosa
\E}

3. What is the principal value of cos-1 (—7 ?

4. What is the cosine of the angle which the vector 2 §+}+k makes with y-axis?

5. Write a vector of magnitude 15 units in the direction of vector ;—2}+2k

-1
6. What is the range of the function f(x) = H ?
X p—
7. Find the minor of the element of second row and third column (az3) in the following
determinant:
2-35
6 0 4

1 5-7



8. Write the vector equation of the following line:
Xx-5 y+4 6-z
3 7 2

9. What is the degree of the following differential equation?

2 2
SX(d—yj _dy -6y =logx
dx dx’

10.1If Lz2ps 1 = 71 , then write the value of k.
3 4|2 5 k 23

SECTION -B
11.Find all points of discontinuity of f, where f is defined as following:

|X|+3 , X<-3

f(x)=49-2x ,-3<x<3

6x+2 ,x>3
OR
d 1
Find _y, ify = (cos x)* + (sinx)*
12.Prove the following:
tan~! \/; = 1 cos ! 1-x ,x€(0,1)
2 1+x
OR

Prove the following:
cos ™t E +sint § =sin ! 5—6
13 5 65

13.0n a multiple choice examination with three possible answers (out of which only
one is correct) for each of the five questions, what is the probability that a candidate

would get four or more correct answers just by guessing?

14.Let * be a binary operation on Q defined by a * b = %

Show that * is commutative as well as associative. Also find its identity element,

if it exists.



15.Using elementary row operations, find the inverse of the following matrix:
2 5
1 3
16.Find the Cartesian equation of the plane passing through the points A(0, 0, 0) and

x-4 y+3 z+1

B(3, -1, 2) and parallel to the line 2 7

17.Find the position vector of a point R which divides the line joining two points

P and Q whose position vectors are (25 +B) and (5—35) respectively, externally

in the ratio 1:2. Also, show that P is the midpoint of the line segment R.

18.Evaluate:][ X dx

ol+sinx

19.Evaluate: [e* sindx—4 1 4y
1-cos4x

OR
1-x?

Evaluate: Jm dx

20.Find the equations of the normals to the curve y = x3 + 2x + 6 which are parallel to the
linex+ 14y +4=0.

21.Find the particular solution of the differential equation satisfying the given conditions:

x2dy + (xy +y?)dx=0;y=1whenx=1.

22.Find the general solution of the differential equation,

xlogx dy +y= 2 logx
dx X
OR
Find the particular solution of the differential equation satisfying the given conditions:

dy_ y tanx, given thaty =1whenx=0.

dx



SECTION -C

3
23.Evaluate j(3x2 +2x)dx as limit of sums.
1

OR
Using integration, find the area of the following region:

2 2
{(X,Y)LJ_SKLX}

9 4 3 2

24.A small firm manufactures gold rings and chains. The total number of rings and chains
manufactured per day is at most 24. It takes 1 hour to make a ring and 30 minutes to
make a chain. The maximum number of hours available per day is 16. If the profit on a
ring is Rs. 300 and that on a chain is Rs. 190, find the number of rings and chains that
should be manufactured per day, so as to earn the maximum profit. Make it as an L.P.P.
and solve it graphically.

25. A card form a pack of 52 cards is lost. From the remaining cards of the pack, two cards
are drawn at random and are found to be both clubs. Find the probability of the lost
card being of clubs.

OR

From a lot of 10 bulbs, which includes 3 defectives, a sample of 2 bulbs is drawn at
random. Find the probability distribution of the number of defective bulbs.

26.Using properties of determinants show the following:

(b+c)2 ab ca
ab (a+c)*bc |=2abc(a+b+c)3

ac bc (a+ b)2

27.Find the values of x for which f(x) = [x(x - 2)]? is an increasing function. Also, find the
points on the curve where the tangent is parallel to x-axis.

28.Show that the right circular cylinder, open at the top, and of given surface area and
maximum volume is such that its height is equal to the radius of the base.

29.Write the vector equations of the following lines and hence determine the distance
between them:
x-1 y-2 z+4 x-3 y-3 z+5

)

2 3 6 4 6 12
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SECTION - A
1 1=198% gy
X
Substitute logx =t
Differentiating w.r.t. x, we get
ldx =dt
X
Onsubstitution, weget
2 2
| 1
1= 108X gy rar=t rc=U08Y) ¢
2 2
2. Matrix A is a matrix of order 2.
10
Identity matrix of second order is [0 J
For A to be an identity matrix,
1 0 _|cosa —sina
0 1| |sina cosa
= cosa=1 andsinoa=0
= coso = cos0° and sina=sin0°
=oa=0°
Thus, for a =0°, A is an identity matrix
3. Let cos [—?] =X

3

=COSX=——0n0
2
T
= COSX=—CO0S| —
6
T
= COSX=COS| T——
6
5n
= COSX = COS z

=>X=—
6



3

Therefore, the principal value of cos ' [—7J is %

The y-axis can be represented in vector form by }and —} .

Let E:\Ei+}+k andB:ior —i

A

cos6 = Aa.b

|a]|bl
.-.cose:(ﬁifjfk)'(fj):i 1x1 11
Naiieklll 2 e @t VA2

A A 1
So, the cosine of the angle which the vector J2i+ j+k makes with y axis is iE

P

Unit vector along the direction of vectora, a=

Sy

Let a=i-2j+2k

la|= \/(1)2 + (=2 +(2)* =43
ie. é:%d-z]uk)

So, the vector whose magnitude is 15 and has direction along the vector }—2}+2k is

given by,

15{%)(1-2& 2k)

=5(1 - 2j+2K)

= (51— 10j+10k)

So the required vector is 5i— 10}+ 10k

f(x) is notdefined at x =1.
|X—1|=(X—1)=1

(x-1) (x-1)

|x-1|] —(x-1) (1-x)
(x-1) (x-1) (x-1)

Thus, range of the function is either -1 or 1 at all the points and is undefined atx =1

Forx>1, f(x)=

For x<1,f(x)=




2 -3 5
Given determinant=|6 0 4
1 5 -7
Minor of the element a,,is M,
Obtained by deleting III column and IIrow
2 -3
*
=10-(-3)
=13

23

X-5 y+4 6-z

The given equation of line is

7 2
The given equation of line is X=5 _Y ; 4 = 6;2
i.e in standard form X=5_y _5_4) = Z_26

X=X, Y-y, _27%

a b c

Comparing this equation with standard form

Weget,x1=5,y1=-4,z1=6,a=3,b=7,c=-2

Thus, the required line is parallel to the vector 3i+73—2k and passes through the
point (5, -4, 6).

The vector form of the line can be written as r=a +7»B, where A is a constant.

Thus, the required equation is r= (51 — 4}+ 6k)+ 7»(31 + 7}— 2k)

2 2
Given differential equation is SX(d—y) _dy -6y =logx
dx dx’
4
In the above equation the highest order derivate is —}2’ and its power is 1.
dx

2 2
dyj —d—y—6y:10gx is 1.

Thus, the degree of differential equation SX[—
dx dx



. 1 2{|3 1 7 11
10. Given =
3 4(|2 5 k 23
Now using matrix multiplication in LHS, we get

1x3+2x2 1x1+2x5 3 7 11
3x3+4x2 3x1+4x5| |k 23

3+4 1+10 7 11
- =
9+8 3+20 k 23

7 11 7 11
17 23| |k 23
Now on equating the corresponding elements we get the value of k =17

SECTION -B

|x|+3, x<3
11. Here, f(x) = < —2x , —3<x<3
6x+2,x>3

The function is defined on all the points and hence continuous possible points of
discontinuity are 3 and -3 . We need to check the continuity of the function at two
points x =3 and x = -3.

Case 1: Forx=-3,f(-3)=-(-3)+3 =6

LHL= lim f(x)—llm( (-3-h)+3)=6

x—>-3

RHL= lim f(x)—llm( 2(-3+h))=(-2)x(-3)=6
x—>-3"

Since, lim f(x)= lim f(x)=f(-3)
x—>-3" x—>-3"

So, fiscontinuousatx =-3
Case2: Forx=3,f(c)=6(3)+2=20
LHL = lim f(x)—llm (-2(3—h)=-2x3=-6

x—3"

RHL = lim f(x)—llm(6(3+h)+2) 6x3+2=20

x—3"

Since, lim f(x)# lim f(x)
x—3" x—3

Therefore, functionfisnot continuousat pointx =3

Hence x = 3 is the only point of discontinuity.

OR



y = (cosx)" +(sinx)

1

X

1

For simplification, Let us consider y = A + B such that A =(cosx)" and B = (sin X)X

Then,d—y:d—A+d—B - (1)
dx dx dx
A= (cosx)X

Taking logarithms on both the sides, we have,
logA = x log(cosx)

1da_d

=—[xlog(cosx)]

Adx dx
dA

=-—= A;ix[xlog(cosx)]

dx

=(cosx)"* [x%(log(cos x))+log(cos X)dix(x)}

— (cosx)" {x

(—sinx)+log(cos x)(l)}
coSX

=(cos X)X [-xtanx +log(cosx)] ..(2)

Now, B= (sinx)

1

B= (sinx)X

1

X

Taking logarithms on both the sides, we have,

logB = 1 log(sinx)
X

1dB_d

Bdx dx
dB d
dx

1r

=(sinx)x
=(sinx)x

=(sinx)x

:(sinx)§

{llog(sin X)il
X

=>—= B—{llog(sin x)}
dx| x

1d ; ' (2
;&(log(sm X)) + log(SIH X)&(;]}

| X sinx

lcotx - (izjlog(sin x)}
| X X

(cosx)+log(sin x)(—xizﬂ

1Mk cotx —log(sin x)}

(3)

XZ



12.

Now, on substituting (2) and (3) in (1) we get

cosx)" [-xtanx +log(cosx)] +(sinx)x >
X

dy ( 1T xcotx—log(sinx)
dx

Lett= tan"! \/;

So \/; =tant
ie.tan?t=x

_ 1 _4(1-
On substituting x in the R.H.S. of equation tan 1 \/gzicos 1 (—Xj,

1+x

1 4(1-x) 1 _4[1-tan’t

we get —cos =—cos | ——

2 1+x 2 1+tan’t
1—tan’0
1+tan®0

Now, using the formula cos20 =( ] we have

—t=tan '+/x =LHS

Hence Proved.
OR
Let a be in [ quadrant such that

(12
CoSs — | =a
13

12
Socosa= —
13

2
=sina= 1—(12j

=l
12

So,a= tan ' (1—52j -(1)

Again be I quadrant such that sin”! (gj

Andtana-=

Il
o



So,sinb = §
5

f 2
= cosb= 1—(§j
5

1-

So,b = tan_l(%j (2)

Now, let sin™* (%) =c where cisin I quadrant

So,sinc = 5—6
5
56
=cosc=,[1-| —
65
_ 1_3136
4225

4225-3136
4225

3 ;1089 _ﬁ
4225 65
And, tanc= 5—6
33
So c=tan ! (5—6j
33
= sin! 26 —tan 56 .(3)
65 33

_1( 12 _
Now, we need to prove cos | (I_SJ +sin”? (gj =sin

i

Consider a +b

:cos*1 E +sin71 E
13 5



13.

3
+7
—tan!| —12 4 _ {U sing, tan 1 x+tan ! y = tan ! [ 1X Y H

=c=sin"! (2—] [Using,eq(3)]

Hence Proved.

Let X denote the number of questions answered correctly by guessing in multiple
choice examinations.

Probability of getting a correct answer by guessing, p = %

Therefore, g, the probability of an incorrect answer by guessingis =1 - % = %

There are in 5 questions in all.

So X follows binomial distribution withn =5, p = % and q = 2

2 5-x 1 X

P (guessing more than 4 correct answers) = P(X > 4)
=P (X=4)+P(X=5)

i) (=G )
()6 o2

1
vl
X



14. Fora, b € Q, *is a binary operation on Q defined as: a*b= @

5
Now, b*a=3b¥a
As,ab=ba
3ab 3ba
->—=—
5 5
.a*b=b*a
So, the binary operation * is commutative.
Leta,b,ce Q
a*(b*c):a*B—bC
5
=a*(b*c)=
(b™c) 5 - (1)
:a*(b*c):()abc
25
Now, (a*b)*c:%*c
3@c
=(@*b)*c=—"—
(a”b) 5 - (2)
:(a*b)*C:‘Babc
25

From equations (1) and (2):

a*(*c)=(a*b)*c

So, the binary operation * is associative.

Element e is the identity element on set A for the binary operation * if

a*e=ze*a=a Y acA
Considerge Q

5 3a§
a * :—3:a

3 5

And E>|<a=i=a
3 5
Now,a*E:E*a:a

3 3

Therefore, % is the identity element of the binary operation * on Q.



2 5
15. LetA=
1 3

We can write A=1A

“li 3o 1

ApplyingR; — %Rl ,weget
5 1

1 -} |= 0
2|=|2 A
1 3] |0 1
Applying R, - R, —R;,gives
1 > 1 0
i B 21 A
0 = |= 1
L 2] L2
Applying,R; —R; —5R, weobtain
1 0] [3 -5
= - A
0o 1172 1
L 21 L2

Applying R, - 2R,,gives
1 0] [3 -5

= A
0 1 -1 2

3 -5
Therefore, Al=
-1 2

16. Let the equation of plane be ax+by +cz+d =0 ... (1)
Since the plane passes through the point A (0, 0, 0) and B(3, -1, 2), we have
ax0+bx0+cx0+d=0

=d=0 v (2)
Similarly for pointB (3,-1,2),ax3+bx(-1)+cx2+d=0
3a-b+2c=0 (Using, d = 0) ..(3)
Given equation of the line is x—4 -y 23 _Z ; !
x-4_y-(-3)_x-(-1)

We can also write the above equation as 2 5

The required plane is parallel to the above line.
Therefore,ax1+bx (-4)+cx7=0



17.

=a-4b+7c=0 .. (4)
Cross multiplying equations (3) and (4), we obtain:

a 3 b 3 c
(1)x7-(—4)x2 2x1-3x7 3x(-4)-1x(-1)
a b c
- = =
-7+8 2-21 -12+1
a_b _c _
1 -19 -11

=a=k,b=-19k,c=-11k

Substituting the values of a, b and c in equation (1), we obtain the equation of plane as:

kx—-19ky —11kz+d =0

=Kk(x—-19y-11z)=0 (Fromequation(2))
=>x-19y-11z=0

So, the equation of the required plane isx - 19y - 11z =0

Position vector of P is (25 + B)

Position vector of point Q is (5 —35)

Point R divides the line segment PQ externally in a ratio of 1 : 2.
1(a-3b)-2(2a+b)

Position vector of R =

1-2
i-3b—4a—2b

- 1-2
= 33+5b

Now, we need to show that P is the mid-point of RQ.
Position vector of R+Position vector of Q
2

So, Position vector of P =

) (35+55)2+(5—3]3)

= (25 + B) = Position vector of P (given)

Hence proved.



T

18. Letl=] .
ol+sinx

dx  ..(1)

a a
Using theproperty [ f(x)dx =[f(a —x)dx
0 0

Y —
== nox dx
o1+sin(n—x)
s —
S ax .(2)
ol+sinx

Now adding (1) and (2), we get

ZI:TIE dX+TE ——dx

ol+sinx 0ol+sinx

T

-] ——dx
ol+sinx
T
S
ol+sinx

TJE (1-sinx)
0 (1 —sin? x)

dx

T 1 sinx
=7 I( ——— jdx
0\COS“X COS“X

T s
=7 Isec2 xdx — jsecxtanxdx}
0

0
= n([tanx]éE —[secx]g)
:>21=TC(2)
=I=x
T
So,| ——dx=7
ol+sinx

19. Letl=[e* (w}ix

1—cos4x



_(e* sin2(2x)—4
- 1-cos2(2x)

=[e¥ 251n2xc2052x—4 X [Using,sinZX:Zsinx.cosxandZSinzx=1—cos(2x)
2sin”(2x)
~ (et (2(sm(2x)cos(2x) 4}1 jex[sm(ZX)zcos(Zx)_ g jdx
2sin” 2x sin” 2x sin” 2x

=[e* (cot(Zx) —2cosec ZX)dX
Now, let f(x) = cot(2x) then f'(x) = -2cosec?2x
I =[e*(f(x)+f'(x))dx
So, [ = exf(x) + C = excot 2x + C, where C is a constant

Therefore, [e* [wjdx =e*cot(2x) +C

—cos4x
OR
2

Rl S
x(1-2x)

2

Here ————— is an improper rational fraction.
x(1-2x)

Reducing it to proper rational fraction gives
1-x" 1, 1( 2-x ]
x(1-2x) 2 2| x(1-2x)
Now,letz;xzé+ B
x(1-2x) x (1-2x)
2-x  A(1-2x)+Bx
X(1—2x) X(1—2X)
Equating the coefficientsweget, A =2andB=3
2—-x 2 3

So, =—+
X(l —ZX) x (1-2x)

=2-x=A-x(2A-B)

Substituting in equation (1), we get
1-x° _1.1(2 3
X(1—2X) 2 2 X (1 2x)

1-x° 2 3
el (1—2x) j{z z(x (1- ZX)]:|dX

dx .dx 3 dx X
RPN )

3 1
+log|x|+5>< =) log|1—-2x|+C

:§+10g|x|—zlog|1—2x|+c



20. Equation of the curveisy=x3 + 2x+ 6

21.

Slope of the normal at point (x,y) = ——

d—y=3x2+2
dx

On substitution, we get

3x% +2
Normal to the curve is parallel to the line x + 14y + 4 = 0,
ie.y= —ix—i
14 14
So the slope of the line is the slope of the normal.
-1

3x% +2

Slope of the normal =

(1)

Slope of the line is 1 =

=3x*+2=14

=3x* =12

—x’=4

=>x=3x2

When x=2,y=18 and whenx=-2,y =-6

Therefore, there are two normals to the curve y = x3 + 2x + 6.

Equation of normal through point (2, 18) is given by:
1
-18= — (x-2
y 7 &2
=14y -252=—x+2
=x+14y—-254=0
Equation of normal through point (-2,-6) is given by:
1
-(-6)= —— (x- (-2
y-(-6)= -7 (x-(-2))
=14y +84=—x-2
=x+14y+86=0

Therefore, the equation of normals to the curve are x + 14y - 254

x+14y+86=0

x2dy + (xy +y2) dx =0
x2dy = -(xy + y?)dx

_ 2
Yy —Cy+yT)

dx xz

0 and



This is a homogeneous differential equation.
Such type of equations can be reduced to variable separable form by the substitution y
= VX.
Differentiating w.r.t. x we get,
d d dy dv

dX(Y) dX(VX) dx v de

Substituting the value of y and j—y in equation (1), we get:
X

B 2
v+xﬂ: [xxvx+(vx)“]

dx X2
dv 2
=>X—=-V"-2v=-v(v+2)
dx
dv _dx

v(v+2) X

Integrating both sides, we get:

%[logv—log(VJrZ)] =—logx+logC

Substituting v= y
X
y oY
il
Yig \X
X
2
SN A
y+2X  x2
2
Y 5 . 2)
y +2x
Now, itis given thaty =1 atx=1.
1+2 3

1
Substituting D = 3 in equation (2), we get



22.

2
Xy =1:>y+2x=3x2y

y +2x
So, the required solution is y +2x =3x’y

Xlogxd—y+y =zlogx
dx X

Dividing all the terms of the equation by xlogx, we get
dy y 2

=+ =
dx xlogx x?

This equation is in the form of a linear differential equation

d—y+Py =Q,where P= ! andQ :3
dx xlogx x?

1
—~ d
Now,LF = edex :ejxlogx * —_ elog(logx) ~logx

The general solution of the given differential equation is given by
yxLF.=[(QxLF.)dx+C

:ylogx:j(%logx)dx
X

=ylogx= Zj[logxxizjdx.
X

=2 logxxj%dx—j{di(logx)xj%dx}dx}
X X X

A B

=2 —IOgXH%dX}
| X X

=2 —IOgX—l}rc
X X

2
So the required general solution is ylogx=——(1+logx)+C
X

OR

dy

—=ytanx

dx y

= d_y =tanxdx
y

On integration, we get



jd—y:jtanxdx

= logy =log(secx)+logC (1)
= logy =log(Csecx)

=y =Csecx

Now,itisgiventhaty =1whenx =0

=1=Cxsec0

=1=Cx1

~C=1

Substituting C = 1 in equation (1), we get

y = sec X as the required particular solution.

SECTION - C
3 2
23. I=[(3x" +2x)dx
1
Here a=1,b=3
-a 2
f(x) = 3x* + 2x h:u:_
n n

Since,?f(x)dx = }llirr})h[f(a) +f(a+h)+...+f(a+(n—-1)h)]

So, ?(3x2 +2x)=lim h[(3(1)% +2(1))+(3(1+h)* +2(1 +h)) +
1 —>

3(1+2h)* +2(1+2h))...+3(1+(n—1h)* +2(1+(n-1)h)]

:}lli_r)r(l)h[S(n)+3(h2 +4h® +...(n—1)*h®)+3(2h+4h+...+2(n—1)h)+2n+2(h + 2h
+..+(m=-1h)]

=lim [5nh+3h3(12 +2° +...+(n—1)2)+6h2(1+2+...+(n—1))+2h2

h—0
(1+2+(n-1))]

il gt (= Dn0-1) 8h2(n)(n1)]

h—0 6 2
_lim | 10+ (R =Inh@oh=h) e - h)}
h—0| 2
104284 40
Z
~10+8+16=34

OR

Given ellipse



Given line X + y_ 1
3 2

:y:(Z—Z?Xj

2 2
Required Area {(x,y): LIPS P AN given below
9 4 3 2
Y
(0, 2)

/ "1 (3,0)

Y’
Required Area = [3(y; —y,) dx

=jg z\i9—X2 —(Z—Z—X) dx
3 3
i 2
= 2(5\/9—)(2 +%sin_1§j—2x+%}

32

~12[26in11]643|-0
1312

=3x§—3:%(n—2) sq units

0

24. Let x be the number of gold rings and y be number of chains manufactured
L.P.P.is
Max Z = 300x + 190y
Substitute in x +y < 24



X+%£16or2x+ys 32

x20, y=0
Feasible region

v

X
: ’ : : L ele >
-3 3 10 15 20
. 2w+y=32
54
Value of
C Point
ornerromnts Z=300x+190y
A0, 24) 4560
B(8, 16) 5440 Maximum
(16, 0) 4800
0(0, 0) 0

Hence to make the maximum profit, 8 gold rings and 16 chains must be manufactured.

25. Let the events E1, E2, E3, E4 and A be defined as follows:
E1: Missing card is a diamond
E2: Missing card is a spade
E3: Missing card is a club
E4: Missing card is a heart



A: Drawing two club cards

1
P(E1) = P(E2) = P(Es)=P(Ed) = -

13 12
P(A|E,)=P(A|E,)=P(A|E,)=—x—
(A|E;)=P(A|E;)=P(A|E,) =1 %0

12 11
P(A|E3;)=—x—
(A|E3) =1 %0
4 P(E,)P(A|E
P(E3|A)=Z (3)( | 3)
5 P(E,P(A[E)
1 12 11
_ 45150
1113x12+13x12+13x12+11x12
4 51x50
~ 12x11 11
3x13x12+12x11 50
OR

Total number of bulbs = 10
Number of defective bulbs = 3
Number of non-defective bulbs = 7

P(drawing a defective bulb), p = %

P(drawing a non-defective bulb), q = 17—0

Two bulbs are drawn.
Let X denote the number of defective bulbs, then X can take values 0, 1, and 2.

2
P(X = 0) = P(drawing both non-defective bulbs) = [f—oj

P(X = 1) = P(drawing one defective and one non defective bulb)

= P (drawing a non-defective bulb and a defective bulb) + P (drawing a defective
bulb and a non -efective bulb)

_ (lj(i}(ij(l) _21
10)\10) (10){10) 50

3\

P(X = 2) = P(drawing both defective bulbs)= [Ej

Required probability distribution is

X 0 1 2
. 29 21 9
100 50 100




26. Consider,
(b+ c)2 ab ac
A=| ab (a+ c)2 bc
ac bc (a+ b)2

By performing R1 — aR1, Rz = bRz, R3 — cRs and dividing the determinant by abc, we
get

a(b+ C)Z a’b a’c
A= % ab®  bla+c b
abc
ac bc’ c(a+ b)2

Now, taking a, b, c common from C1, Czand C3

(b+ c)2 a’ a’
A= 2 e B
abc ) ) )
C C (a+b)
(b+ c)2 a® a®
—=A=| b’ (c+ a)2 b?
c? ¢? (a +b)2

ApplyingC1—>C1-C2, C2— C2-C3

(b+c)2—a2 0 a’
A=b2—(c+a)2 (c+a)2—b2 b?
0 2 —(a+b)’ (a+b)’
b+c—a 0 a’

A:(a+b+c)2 b-—c—a c+a-b b’
0 c-a-b (al+b)2
Applying R3 — R3- (R1 + Rz)
b+c—a 0 a
A:(a+b+c)2 b-—c-a c+a-b b’
2a—2b —2a 2ab



27.

Applying C1 — C1 + C2
2

b+c-a 0 a
A:(a+b+c)2 0 c+a-b b’
-2b —2a 2ab

Applying C3 — C3 + bCz
2

b+c—a 0 a

A:(a+b+c)2 0 c+a-b bc+ab

-2b —2a 0

Applying C1 —»aC1 and C2 - bC2

2ab+ac—a2 0 a’

(a+b+c) )
A=—b 0 bc+ab—-b“ bc+ab
4 _2ab _2ab 0

Applying C1 —C1 - Cz2

5 ab+ac—a® 0 a’
(a+b+c) 5 5
A=—b —bc—ab+b“ bc+ab—-b“ bc+ab
2 0 _2ab 0
Expanding along Rs
2
a+b+c
= u(Zab(abzc +a%b? +abc? +a’bc—a’bc—a’b+a’bc+a3b—a’b? ))

ab

2(a+b+ c)2 (abzc +abc? + azbc)

:2(51+b+c)3 abc=R.H.S.

f(x) = (x(x - 2))? =x% (x% - 4x + 4) = x* - 4x> + 4x?

f(x) = 4x3 - 12x* + 8x
f(x) = 4x(x* - 3x + 2)
=4x(x-2)(x-1)
f(x)=0 =x=0o0r1,?2
So, the tangent to curve f(x) is parallel to the x-axis if x=0,x=1or x=2.

Now points 0, 1 and 2 will divide the number line into 4 disjoint intervals (-oo, 0) (0, 1)

(1,2) (2, )




Now in the interval (-o0, 0) and (1, 2) f(x) < 0. So the function f(x) is strictly decreasing
in these intervals.

f(x) >0 ininterval (0, 1) and (2, =)

So the function f(x) is strictly increasing in intervals (0, 1) and (2, o)

Tangent is parallel to X- axis if 3—1 =0

Which givesus x=0, 1, 2

Hence,x=0,y=0

X=1y=1

x=2,y=0

Required points are (0, 0), (1, 1), (2, 0).

28. Letr and h be the radius and height of the right circular cylinder with the open top.

So surface area of the cylinder S is given by,
S =nr? + 2nrh

2
S—nr

=h-= (i
2mr 1)

Let V be the volume, so
2 (S—nrz) B r(S—nrz)
2mr 2

V= nrzhznr

dv S 3mr’

dar 2 2

..(i)

. - dv
for maxima or minima e 0
r

:>S:3nr2 or r= i
3

Using this (i)

2
_ 2mr

h= =r
2mr

2
d_V =-3nr

dr2

=—31t1/i <0
3n
!S . . )
So,r=,|— isapoint of maxima
3n

And in this case radius of base = height

x-1 y-2 z+4

29. Given equation of line is 3 p




This can also be written in the standard form as x—1 =Y —2 =z (=4)

3 6

The vector form of the above equation is,
1 =(i+2j— 4K) + A(2i +3j+6K)
=r=a +ib ..(1)
where, aj :f+2}—4k and b :2;+3}+6k
The second equation of line is x=3 =Y =3 _Z 5

6 12
The above equation can also be written as x=3 = y;3 =z _1(2_5)

The vector form of this equation is

r=(3i+3j—5k)+ pu(4i+6j+12k)

= 1 = (3i +3j—5k)+2u(2i + 3] + 6K)

=r=a, +2ub...(2)

where a: = 3€+3i—5k and b= 2f+3}+ 6k

Since b is same in equations (1) and (2), the two lines are parallel.
Distance d, between the two parallel lines is given by the formula,

G, 3

b

Here, b=(2i+3j+6k) a, =(3i+3j-5k)and a, = (i +2j-4k)

On substitution, we get

(2i+ 3]+ 6Kk) x (31 + 3] — 5k — (i + 2j — 4K))|

«/4+9+36

1 A A A A
=—(21+3j+6k)><(21+j—k)‘
\/49‘

d=

i j k
2 3 6
2 1 -1

i(—3-6)—j(—2-12)+k(2-6)

~9i+14j-4k



=;‘x/81+196+16‘
J293

7

Thus, the distance between the two given lines is

V293
7
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